Cryptosporidium spp. is a protozoan parasite with worldwide distribution associated with diarrhea in immunocompromised patients (particularly those with acquired immunodeficiency syndrome [AIDS]) and in immunocompetent humans. Immunoglobulin M (IgM) and IgG antibody responses are readily detected by an enzyme-linked immunosorbent assay. To determine which Cryptosporidium antigens invoke antibody responses jn humans, we performed polyacrylamide gel electrophoresis using purified oocysts, followed by Western blots with human sera from various populations. Of 40 sera from persons with cryptosporidiosis (24 AIDS and 16 non-AIDS patients), in 37 (93%) a 23,000-dalton antigen measured quantitatively by laser densitometry was recognized. Of 63 sera from IgM-or IgG-positive individuals, as determined by enzyme-linked immunosorbent assay, in 58 (92%) this same antigen was recognized. Up to three additional bands between 125,000 and 175,000 daltons were identified by some of these sera. These results suggest that most persons infected with Cryptosporidium spp. produce antibodies which recognize at least one common low-molecular-weight antigen. Isolation of this antigen will be useful in development of diagnostic tests and may be important in the study of immunity.
Cryptosporidium spp. is a protozoan parasite with worldwide distribution that is found in the intestinal and respiratory epithelia of birds, reptiles, fish, and mammals (16, 25) .
It has been associated with an unremitting and frequently life-threatening diarrhea in immunocompromised patients, particularly those with acquired immunodeficiency syndrome (AIDS) (8, 13, 18, 20, 21, 23, (29) (30) (31) , and a self-limited diarrhea in immunocompetent persons, including children in day-care centers (1, 7) , animal handlers (2, 4, 9; A. S. M. H. Rahaman, S. C. Sanyal, K. A. Al Mahmud, A. Sobhan, K. S. Hossain, and B. C. Anderson, Letter, Lancet ii:221, 1984), travelers (11, 14, 22) and close contacts of infected individuals (3, 12, 19) . On a global basis, prevalence rates as high as 10 .8% have been reported based on examination of stools from patients with diarrhea (17) . Enzyme-linked immunosorbent assays (ELISAs) were developed which readily detect immunoglobulin M (IgM) and IgG responses in serum to antigens of Cryptosporidium oocysts (28) . In randomly selected populations, 20 to 50% of sera contain anti-Cryptosporidium IgG, suggesting that at sometime in life, infection is common. To further define the ability of human antibodies to recognize individual Cryptosporidium oocyst antigens, antigens were separated by polyacrylamide gel electrophoresis; band recognition by various sera was analyzed by an enzyme-linked immunoelectrotransfer blot technique (EITB). One low-molecular-weight antigen band was frequently identified, and antibody to this antigen was measured quantitatively by laser densitometry. Results by the standard ELISA and the technique described above were compared.
MATERIALS AND METHODS
Cryptosporidium oocysts were obtained, purified, and sonicated as described previously (28) . They were then stored frozen at -20°C until used to coat the solid phase in greatest during or within the first month of illness and declined 2 to 12 months postillness (Fig. 4) ; the corresponding ELISA optical density values ( a The mean and standard deviation of three to seven simultaneously examined presumed negative sera were calculated. For clinical specimens the mean optical density from duplicate wells was calculated, and the mean optical density plus + 2 standard deviations of the negative controls was subtracted. A specimen was positive if the optical density was greater than 0.000. A corresponds to the closed circle in Fig. 4 , B to the triangle, and C to the square.
DISCUSSION
Cryptosporidium spp., recognized for at least a decade as a parasite of veterinary importance, recently has been acknowledged as a potentially important agent of diarrhea in humans (16, 25) and is emerging as a noteworthy pathogen in children (6, 12, 22, 26) and, more recently, the ELISA (28) have demonstrated antiCryptosporidium IgG response in immunocompromised and immunocompetent patients. In the latter group, the IgG response persists for at least 2 months (6, 28) ; it is found in at least 20 to 50% of randomly collected serum samples (26, 28) or samples from persons without documented cryptosporidiosis or exposure to Cryptosporidium spp. (12, 28) , suggesting that undiagnosed infection is common. Specific IgM response has also been detected by ELISA (28) . No apparent cross-reactivity with other intestinal or protozoan parasites has been noted by these methods (6, 28) .
Results of the current investigation show that most infected individuals (37 of 40; 93%) and most IgM-or IgGpositive individuals, as determined by ELISA (58 of 63; 92%), recognized a single 23,000-Da Cryptosporidium antigen by EITB. The latter group includes sera from 21 of 47 persons (45%) not known to harbor or to have been exposed to Cryptosporidium spp. This supports the notion that Cryptosporidium infections have frequently been undetected and complements the high prevalence rates emerging from epidemiologic surveys (5, 10, 11, 15, 17, 19, 27, 32; Casemore and Jackson, Lancet ii:679, 1983; Holjyng et al., Lancet i:734, 1984) . Other higher-molecular-weight antigens were detected less frequently by EITB using sera from patients with cryptosporidiosis (20 of 38; 53%). They were also detected using sera from two patients infected with the related coccidian parasite I. belli, suggesting that these antigens may be shared, although the possibility that these patients had once been exposed to Cryptosporidium spp. cannot be excluded. Several patterns of antibody response have been identified by both standard ELISA and EITB recognition of the 23,000-Da band. Sera from one parasitologist spanning a 9-year interval contained antibody that was detected by both methods. Another laboratory worker showed seroconversion by ELISA with EITB recognition of the 23,000-Da antigen both times. Two of three patients developed increased antibody response with infection, and in all three the response diminished after infection, as detected by both methods. These different patterns suggest that duration of antibody response after infection varies; the possibility of persistent antigenic stimulation of antibody production through an undetected reservoir of infection in some cases needs further investigation.
The sera of AIDS patients with cryptosporidiosis, all of which were positive for IgG by ELISA, recognized the 23,000-Da antigen by EITB in all but two instances. There were no clinically distinguishing features in these latter cases, again implying that ELISA and EITB do not necessarily present the same antigens for antibody recognition.
Finally, although EITB does not appear to offer any advantage over ELISA in routine detection or measurement of specific antibody response to Cryptosporidium spp., and in fact is more cumbersome, laser densitometry does offer the advantage of quantification of antibody responses to specific antigens without purification. This technology allowed identification of a low-molecular-weight Cryptosporidium antigen of potential significance in elucidating mechanisms of immunity and in developing diagnostic tests.
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